In recent years, Sri Lanka has experienced a surge in the incidence of dengue. Among other reasons, internal migration of people into dengue-high risk areas is thought to be an important factor for the rising case load.
Introduction
Sri Lanka usually experiences dengue outbreaks twice per year, and the last outbreak in May 2017 was the worst ever in its history, causing over 300 deaths in the island. Till September, 151,820 suspected dengue cases have been reported to the Epidemiology Unit of the Ministry of Health from all parts of the island. Approximately 43.49% of these dengue cases had been reported from the Western Province (1) .
Human movement, also known as migration, in a country can be outbound, inbound and internal. Most of the internal migrants of Sri Lanka are thought to be those who have migrated from their original rural areas to modern urban areas, for different reasons including education and employment. Temporary migration for the purpose of employment is frequently noted especially in the Western Province of Sri Lanka, where a large number of people from other parts of the country are engaged in various types of employment, mostly with temporary accommodation in rooms, unconducive accommodation facilities and construction sites (2) . Due to this reason, these migrants may be more at risk of contracting dengue, which is highly prevalent in Western Province, when compared with their original residences. Also, the migration status of the patients from dengue non-endemic areas to endemic areas is thought to be a risk factor, of which the epidemiology is poorly understood. Research evidence suggests that internal migrant workers are more vulnerable to dengue (3) (4) (5) . However, the underlying determinants for their vulnerability to dengue has not been explored in depth. Although poor living conditions have been identified as an independent risk factor for dengue, whether it is the same risk that makes internal migrant workers (especially those of low economic status) more vulnerable to dengue is not conclusive. The objective of this study was to identify the internal migration related factors among dengue patients in the Western Province. The study results are expected to be of use to the Epidemiology Unit in identifying strategies for the prevention of increased transmission of dengue in migrants.
Methods
A cross-sectional descriptive study was conducted in the Western Province, which consists of Colombo, Kalutara and Gampaha Districts. The period of study was from November to December 2017. The study population consisted of patients aged 18-64 years diagnosed with dengue, which has been confirmed and entered in infectious disease registers maintained at the respective medical officer of health (MOH) area. Patients with mental disabilities who are unable to comprehend and answer the questions on their own were excluded from the study. This was one component of a study conducted among 473 dengue patients, and therefore the sample size determination was not done for the purpose of this study. Patients were recruited from all three districts in the Western Province. Within each district, four MOH areas were selected randomly, from which patients were randomly selected using the infectious disease register.
A pre-tested interviewer-administered questionnaire was used for data collection. Twelve pre-intern medical officers were selected for this purpose and were provided with thorough training on data collection, prior to visiting the houses of patients selected for the study. Internal migrant of low economic status was defined as an adult who has been living in the district for less than five years. The low-economic group was defined as those whose monthly income is below the national median income of Rs. 16,667 (6) . Ethics clearance was granted by the Ethics Review Committee of the Faculty of Medicine, University of Kelaniya, Sri Lanka.
All data were entered into an MS Excel data sheet while Statistical Package for Social Sciences (SPSS) was used for data analysis. Data were reported as mean, standard deviation (SD) and median for continuous variables and percentages for categorical variables. We used Chi-squared test with probability less than 0.05 considered as significant in relation to the assessment of associations.
Results
A total of 473 patients were recruited. The mean age was 36.6 (SD=13) years. The percentages of male and female patients were 48.6% (n=230) and 51.4% (n=243), respectively. There were 53 (11.2%) internal migrants of low economic status among the dengue patients. Of them, 30 (56.6%) stated that the reason for migration was employment while 9 (17%) indicated education. The majority (48%, n=227) worked for private institutions, whereas 10.4% (n=49) worked for government institutions and 5.3% (n=25) were not Peiris S et al. JCCPSL 2019, 25 (3) Open Access employed. Of the total sample, 94.9% (n=449) resided in their own/ rented house, 3.4% (n=16) in a boarding place and 1.5% (n=7) in a construction site. Among the patients who resided in a boarding place or construction site, 78.3% (n=18) were internal migrants. Only 12% (n=57) of the patients were affected by floods in the recent past before getting the disease. Of the 473 patients, 3.8% (n=18) had been displaced due to floods. The median duration of displacement was 8 days (range=1-18 days).
Bivariate analysis results showed that most of the patients who had internally migrated belonged to the age group of 30 years compared to non-migrants, which was statistically significant (Table 1) . Multivariate analysis results showed that internal migration had a positive association with age 30 years and low educational level. There was a higher proportion of males than females and displaced than non-displaced persons among the internal migrants, which were not statistically significant (Table 2 ). Table 2 
. Factors associated with internal migration by multiple logistic regression analysis

Discussion
We found that age and low educational level were independently associated with internal migration of the patients diagnosed of dengue.
Among the patients who resided in a boarding place or construction site, 78.3% were internal migrants. The study shows that they have a higher risk of exposure to dengue virus. We could not find any studies done on factors associated with internal migration among dengue patients from other studies. Although there is evidence that migrant workers had more risk of dengue (3) (4) (5) , probably due to residing in poor housing conditions. Therefore, a comparative study would be recommended for assessing the association between risks of dengue infection and residing in poor housing conditions.
A major limitation of this study was high nonresponse rate. As we invited 650 dengue patients, only 473 patients participated in the study, with the response rate of 73%. This may affect the generalizability of the finding.
Conclusion
In conclusion, being 30 years of age or younger and having a low educational level imparted a significant risk for dengue compared to non-migrants. were associated with internal migration mainly due to employment.
